Introduction: shisha consumption is a growing public health issue all over the globe and public health awareness about its deleterious health
Introduction
Nicotine has been documented as a preventable cause of disease and death worldwide [1] . While its impact on high-income countries is decreasing, it continues to severely affect low and middle-income countries, including Nigeria. For example, annual mortality from tobacco use worldwide is estimated to be about 5 million, accounting for 1 in every 5 male deaths and 1 in 20 female deaths of those over the age of 30 [2] . It is projected that using current smoking patterns, annual tobacco deaths will rise to 10 million by 2030, most of them in low-income countries [2] . This trend highlights the urgent need to examine patterns of nicotine use in its different forms, particularly in Nigeria, one of the most populous countries in the world [3] . One form of tobacco smoking, referred to as shisha, hookah, hubble, bubble or narghile, has recently been gaining increased popularity in many developed and developing countries [4] [5] [6] [7] . In Nigeria, shisha smoking has rapidly become increasingly popular in major cities.
Factors mediating this sudden trend are variable, including smoking for pleasure, smoking for its stimulating effect, experimentation, or perceived safety compared with cigarette smoking [8] . The vogue is rapidly pervading society and is commonly practiced by university undergraduates, adolescents and the older population in restaurants and hotels and at social gatherings [8] . Several authors have suggested many reasons for its increasing acceptance and appeal, including the perception of its less harmful effects compared to cigarette smoking [9, 10] , the perception of it being less hazardous to health because of the addition of fruit flavours [9] , the perception of it being less addictive than cigarette smoking [11] and its societal relevance as a symbol of fashion [11] . However, the smoke from shisha contains 6.5 times more carbon monoxide, 1.7 times more nicotine, 46 times more tar and dangerous heavy metals (Djordjevic et al 2000) . Thus, shisha smoking puts users at high risk of addiction, cardiovascular diseases, respiratory diseases and infections such as tuberculosis and herpes due to sharing shisha mouth pieces [12] .
While the World Health Organization (WHO) has initiated measures to combat tobacco smoking [13] , less attention has been given to understanding the different forms and patterns of smoking, which could be important in guiding strategies against the use of tobacco, in this instance shisha, a growing tobacco product in Nigeria. There is a need to examine the prevalence of use and possible correlates in order to guide policies and strategies to address this emerging problem. Shisha (hookah, narghile, "water-pipe") smoking is now regarded in public health as a global tobacco epidemic. This is because epidemiological data from countries, where surveillance of shisha is prioritized have shown alarming trends. While in the Middle East, shisha has replaced cigarettes as the most popular method of tobacco use among youth, it is becoming second to cigarettes in other parts of the world [14] . There is ample evidence that shisha smoking is harmful and addictive, and that it can provide a gateway to cigarettes, as well as thwart cigarette smoking cessation efforts [15] .
The emergence of shisha smoking around the world has prompted research into its toxic content. Compounds commonly found in shisha smoke include carbonylic compounds, CO, tobacco-specific nitrosamines, primary aromatic amines, furanic compounds, polycyclic aromatic hydrocarbons, heavy metals, and volatile organic compounds, with most yields being higher for a shisha smoking session than for a single cigarette session [16] .
Specifically, shisha smoking has been documented to have hypertensive effect [17] , it is also a risk factor for respiratory diseases such as chronic obstructive airway disease [18] , lung, oesophageal and gastric cancers [19] , obstetric and perinatal complications such as birth defects [20] and infectious diseases due to viral isolates such as herpes from the waterpipe [21] . Unfortunately, developing, monitoring, intervention and regulatory/policy frameworks specific to shisha smoking is not a public health priority in Nigeria. In Nigeria, despite an upsurge of discotheques and nightclubs where people drink and smoke, there is a very low level of awareness about the harmful effects of shisha. Since night clubbing is very common not only among adolescents and young adults, but also across other age groups in Nigeria [22] , we conceived that such places would be suitable potential catchment sites of shisha smoking that may be representative of such activities in Nigeria. Therefore, in this study, our primary aims were to determine the prevalence and sociodemographic correlates of shisha smoking, as well as to analyze factors associated with gender differences in shisha smoking among a representative sample of nightclub patrons in Ibadan, Nigeria. We used a location-based sampling method, because we believed it would be appropriate for obtaining answers to our research questions from people within the contexts of nightclubs who might otherwise be missed in other research settings. In this study, we defined a Two nightclubs were then randomly selected from each of these three groups.
Sample size: the minimum sample size was obtained using sample size estimation for a descriptive cross-sectional study where Z = 1.96, p = anticipated prevalence of shisha smoking (50%) in the absence of previous data, q = 1-p = (50%), d = 0.05 (precision at 95% CI) [24] , thus the minimum sample size was 384. However, considering the usual low response rate known to addiction researchers, we interviewed all consenting adults encountered at the nightclubs as soon as they opened at 6pm.
Sampling process:
In this study, all consenting subjects (n = 740) were recruited using a non-probability purposive sampling. The first participant was randomly selected and subsequent ones consecutively selected until all participants for the day had been interviewed at each of the study sites. Data collection was finalized when it was believed that all new participants had been recruited during the proposed data collection period and no new participants were recruited afterwards (data saturation). All participants were allocated code numbers for the purpose of identification. The response rate was 90%.
Measures:
Sociodemographic characteristics: in the face-to-face interview, we obtained sociodemographic data from all participants using a sociodemographic questionnaire that yielded information on characteristics such as age, gender, marital status, occupation, education, income, age of initiation, reason for use and concurrent smoking.
Prevalence of shisha use: the Alcohol, Smoking and Substance
Involvement Screening Test (ASSIST) was used to obtain the prevalence of shisha use in the past three months. This instrument was developed by the World Health Organization for screening for drugs and alcohol in high-prevalence settings [25] . We obtained the current prevalence of shisha use from Q2: "in the past 3 months, how often have you used shisha?" The first question in the instrument was "in the past 3 months, how often have you used any tobacco product?" We also obtained information about cigarette smoking from this question. Responses were: "not at all", "once or twice", "monthly", "weekly" and "daily/almost daily@. The coding of the responses was used to generate a score, which was then used to determine the type of brief intervention to follow. ASSIST scoring: for tobacco or any drug, 0-3 (low risk), 4-26 (moderate risk), 27+ (high risk).
Other data: we also developed a profoma where information on the reasons for use and stage of readiness to quit were recorded.
Reasons for use: the question on the reasons for shisha smoking
was open-ended and responses were classified as: "safer than cigarettes", "social class" and "flavour". Other reasons such as "I just started it", "I have no reasons for this", "it is part of life", "one of those things" were classified under a common heading "no specific reason, it is the current trend".
Readiness to quit: the five stages of readiness to quit were: precontemplation, contemplation, preparation, action and maintenance in accordance with Prochaska and DiClemente [26] . The questions asked were as follows: Pre-contemplation: do you have any intention to change shisha smoking in the foreseeable future? Response was either "yes" or "no". Contemplation: are you aware that your shisha smoking is a problem and are you seriously thinking about overcoming it, but have not yet made a commitment to take action?
Response was either yes" or no". Preparation: are you intending to stop shisha smoking in the next month? The response was either "yes" or "no". Action: have you successfully achieved abstinence for a period of from one day to six months in the past year? The response was either "yes" or "no". Maintenance: have you prevented a relapse to consolidate the gains attained during shisha abstinence? The response was either "yes" or "no".
Data collection: all interviewers had previously been involved in addiction research. They also received two weeks of training consisting of an initial three-day training session by the authors, followed by a further two days of debriefing and reviews, after each interviewer had conducted two pilot interviews in the field. Analysis: the data generated were entered into the system and then analysed using the Statistical Package for the Social Sciences (SPSS) version 20.0 software. Associations between the prevalence of shisha smoking and demographic characteristics were calculated using Chi square statistics. Gender differences in the characteristics of shisha smokers were analysed using Chi square statistics. Binary regression analysis was used to determine the effects of multiple confounding variables on the outcome variable, namely the prevalence of shisha smoking. We adjusted for age, but not for gender, because gender was not significantly associated with shisha smoking. The dependent variable was shisha smoking, while the independent variables were educational, employment and marital status, area of residence, smoking, and income. Income was excluded from the final output because of collinearity with employment status. All tests of significance were set at 95% confidence interval, p < 0.05.
Results
Characteristics of the sample in the current study, we set out to interview all consenting participants in the various study sites. They totalled 740 in all; however, data were complete for 633 respondents.
The mean age (SD) of all shisha users was 45.98 (11.41) years and for non-users 39.13 (12.27) years, which was significant, t = 3.6, p < 0.001. The prevalence of shisha smokers was 45 (7.1%). A significantly higher proportion of shisha smokers also had more years of education, X 2 = 40.1, p < 0.001, were high-level professionals, X 2 = 20.4, p < 0.001, were married, X 2 = 4.6, p = 0.03, lived in urban areas, X 2 = 54.6, had a higher income, t = 15.8, p < 0.001 and were simultaneously current cigarette smokers, X 2 = 6.7, p = 0.01 (Table   1 ). The age of initiation into shisha smoking was significantly lower in women, t = -2.9, p = 0.006. Despite this, the frequency of use was significantly higher in men, X 2 = 14.3, p < 0.001, but there was no significant gender variability in the stage of readiness to quit, p = 1.0.
A significantly higher proportion of the men were also current cigarette smokers, X 2 = 4.5, p = 0.03, and there was a significant gender difference in the reason for its use, with the highest proportion of women smoking shisha because of its flavour and men having no specific reason and stating that it was the trend, X 2 = 15.6, p < 0.001 ( 
Discussion
This study identified distribution patterns, correlates and knowledge that could guide shisha -specific prevention and intervention strategies to curb its spread in Nigeria. To the best of our knowledge, this is the first published reports on the subject in Nigeria, the most populous black nation in the world. Importantly, this study addresses one of the critical research needs identified by the WHO, namely the pattern of shisha smoking in particular countries and cultures.
has been conducted was in South Africa among university students [27] and in a community survey in Ethiopia [28] . Far more studies have been reported in North African countries, including Egypt [29, 30] and Tunisia [31] . While the use of shisha fits a common global pattern of students embracing shisha smoking as a social experience, this study specifically explores the use of shisha in nightclubs in Nigeria, in order to include a variety of age groups and socioeconomic classes.
Main findings: the results of the study show that the prevalence of shisha smoking in our sample was 7.1% and that shisha smokers were significantly older, with more years of education, more likely to be skilled workers and high -level professionals, more likely to be married and live in urban areas and also more likely to be high-income earners. There was no significant gender difference in the prevalence of shisha smoking and none of the shisha users were ready to quit.
We found that the current prevalence of shisha in this study is higher than the prevalence of tobacco products other than cigarette smoking (0.8%) in the entire population over 15 years [32] . This pattern is in This corroborates a recent report on a cross section of individuals interviewed by a journalist in the capital city of Nigeria [8] . Further studies are needed to explore the influence of social class on shisha smoking. With the high proportion of users in this group, they are more likely exposed to the inhalation of toxic materials in shisha. In other words, the harmful consequences of shisha smoking might be prevalent among this high income sector of Nigerian society. Shisha use can be characterized as a growing and unrecognized public health issue among the productive sector of the population and there is a need to raise public policy awareness about this problem.
Why these high rates? the seemingly high rates of shisha smoking in the current study compared to other studies could be attributed to the study population and the method of data collection. The population studied were nightclub patrons, in a location which is the predominant catchment area for shisha smokers [37] , rather than a general population survey as in the GATS [33] . We also found that the prevalence of use was higher among the urban and semi-urban dwellers than those in rural areas, a reversal of the distribution of cigarette smoking in Nigeria and other countries of the world [35, 36] .
Our observation of a higher prevalence in the urban setting has been similarly reported in Russia, Turkey and Ukraine during the 2008-2010 GATS, although rural men had a higher prevalence than their urban counterparts in Vietnam and Egypt [33] .
Gender variations: we found that men were significantly more frequent Shisha smokers than women, despite the lack of significant gender differences in the overall prevalence of shisha use in the past three months. There are indications of an alarmingly high rate of shisha use among both men and women in some Arabic countries [34] and frequent shisha smoking is found in nightclubs, where it is often consumed along with alcohol [37] . Nevertheless, despite the frequent use of shisha among these nightclubs patrons, there was a general lack of readiness to quit using it, irrespective of gender. This finding is similar to reports of studies carried out in some other parts of the world [9, 10, 38] . It is possible that the general misperception that shisha is not hazardous could be responsible for this finding. Shisha smokers usually believe that it is less harmful than cigarettes because the smoke is filtered through water [5] . This misconception may be reinforced by marketing tools and social pressures. Unlike cigarette packaging, which carries mandatory health warnings, shisha products are commonly sold with no such health warning. Labels on shisha packs claim their product is "natural"
or "free of chemicals" and powered by inviting varieties of flavours, suggesting there is a risk for continued use, and exploration by nonusers. This has huge public health implications and carries an additional risk for women with regard to their reproductive health [39] and is particularly pertinent considering our finding that significantly more women compared with men reported "flavour" as their commonest reason for shisha use and also that a significantly higher proportion of women had younger age of initiation into use than men. smoking [9] . The aggressive marketing campaigns via the media and a myriad of flavours has contributed tremendously to the massive increase in the popularity of shisha [40] . The uncommon demographic trend in shisha smoking may be partially ascribed to its perception as being less harmful than cigarettes, coupled with its flavours, thereby making it a substitute for cigarettes among older men and women in urban areas.
Why this demographic reversal
Reasons for shisha smoking: the reasons for smoking shisha reported in this study provide important information about the habit as well as an explanation for the current situation of shisha smoking in Nigeria. Firstly, the top two most common reasons for smoking shisha were: "no specific reason, shisha is trendy", implying shisha is gaining popularity among nightclub patrons and flavour. It appears that shisha smoking has become a contextual norm in nightclubs in Nigeria. The trend cuts across adolescents and the older population in restaurants and hotels and at social gatherings [8] . Our study replicated previous findings [10, 41] which found that shisha smokers were also more likely to be cigarette smokers, most especially men.
This highlights, the need for more public health initiatives regarding tobacco product use in any of its forms in Nigeria. Despite the high prevalence of shisha smoking in our sample, the vast majority of users were not ready to quit. This may be due to its misperception as being healthier than cigarette smoking or because of its highly addictive nature. For example, the exotic flavour and the attractive architecture of the nicotine delivery device whereby water vapour acts instead of smoke, creates a misleading and false perception about its safety [4] .
More toxic chemicals than produced by cigarettes are delivered per session of shisha, which consumes approximately 10-20 g of tobacco and 5 g of charcoal [42] . Compared to cigarette smoking, 6.5 times more carbon monoxide, 1.7 times more nicotine and 46 times more tar, along with other lung carcinogens and heavy metals, are delivered during shisha smoking [12] . Thus, shisha is more addictive and more carcinogenic than cigarette smoking.
Research and policy implications: our study locations were in nightclubs, which highlighted, in agreement with other studies, the acceptability of misperceptions of harmlessness or less harmfulness than cigarettes and lack of regulations governing shisha smoking [43, 44] . A major factor in the spread of the "shisha epidemic" is that tobacco control policy in many parts of the world generally does not extend to hookahs [14] . The picture appears even gloomier in Nigeria, a country where not even a tobacco control bill for cigarettes has yet been implemented. Our finding calls for policy driven health campaigns and educational awareness programs, that will increase public knowledge regarding the hazardous and harmful consequences of shisha use. It is also necessary to develop evidencebased, counter-advertising programs to create understanding of its hazards. These measures have the potentials to be effective in Nigeria, given that shisha smoking is linked with higher levels of education. Our findings also have serious implications for shisha smoking cessation, especially since none of the users were ready to quit.
Strength and weaknesses: the major strength of our study is the large sample size and the study sites, with our locations being drawn from a representative sample of the larger nightclub community. To deal with the shisha problem, shisha -specific models and measures are needed to address the associated risk factors that this study has identified. We are mindful of the limitation of obtaining substance use information due to the sensitive nature of the subject. This was, however, not an issue by virtue of the "pride" associated with shisha use among our study participants. Nevertheless, some of the data obtained could be masked by under-reporting as influenced by the location-based sampling technique utilized, which is highly vulnerable to selection bias. However, we adopted a statistical method that was appropriate for the nature of this study as it was the only feasible method for a limited number of primary data source. This method also had the advantage of exploring contextual substance use within the study setting.
Conclusion
In Nigeria, shisha smoking is prevalent in nightclubs and has peculiar demographic correlates different from cigarette smoking. Although men were more likely to be regular users, the early age at initiation into use in women is an important epidemiological finding, especially regarding their reproductive health. The high prevalence of shisha smoking in our sample is also a major public health issue, given our findings that none of the shisha smokers were ready to quit and also considering that the majority of the users were high level professionals in their productive stage of life. Our findings call for an immediate public health response from policy providers towards shisha smoking intervention in Nigeria.
What is known about this topic
 Shisha smoking is gaining increasing acceptance and appeal all over the world;
 Shisha smoking is generally perceived as less harmful than cigarette smoking. 
What this study adds

